INTRODUCTION
Cadmium is a heavy metal, which huge concentration in the environment results in absorption by plant organisms and causes effects of toxicity (Czeczot and Skrzycki, 2010). Possibilities of taking cadmium by plants, and including it to the trophic chain by that, are different and dependent on chemical shape of its compounds, and from its solubility in liquids at the same time (Maciołek and Zielińska, 2013). Cadmium phytoavailbility increases when reaction of soil is acid when content of organic material is low and in presence of fungus in surface (Matkowski et al., 2007). Maize is one of the oldest and commonly cultivated plants in the world. Flour, kasha and corn flakes are used for food. Flour made from corn does not have gluten in itself, what constitutes to huge advantage from the dietary point of view. Maize grain contains the highest content of starch and therefore is characterized as the most energetic grain of all cereals, but protein and minerals content is not as high as in other cereals (Chňapek et al., 2014). Biological active compounds, included in grain of sweet corn have application in prevention of sight organ condition, cancer and cardiovascular diseases. Production of this crop is very important due to increased population, limited land, environmental and biotic stresses. Over the years, conventional breeding has been used as a tool for sustainable production of this crop. Nowadays, biotechnological tools can be helpful to enhance breeding and subsequently maize production (Jakubeková et al., 2011). Due to that the problem of soil pollution by heavy metals is quite common, very often solutions of their removal from the surface or decreasing toxic influence on living organisms are being tried to be found. One of the methods is bioremediation, in which microorganisms like fungus, bacteria are used in destruction and neutralization of dangerous substances The aim of conducted research was to determine in what degree of the surface inoculation of mycelium does Trichoderma modify processes of phytodigestibility of cadmium through roots and above ground parts of sweet corn (Zea mays). Also it was sought to determining the influence of cadmium on damages of photosynthetic apart of plants and determining influence of fungi of the genus Trichoderma from a view of modifying factor on stressor's activity.
MATERIAL AND METHODS
Researches were conducted based on potted and lab experiments. Outline of potted experiment covered 5 objects (control without application of Cadmium and 4 objects with increasing cadmium dose in soil), and within each object two variants ( Cadmium was introduced to soil in form of salt water solution 3CdSO4·8H2O, simulating pollution of soil on four levels. Solutions of fertilizers and salts of cadmium were being mixed with soil for one week before sowing the seeds. Plants were cultivated through 72 days, maintaining temperature 23-25°C with photoperiod 16/8 h (day/night).
The aim of conducted research was to determine in what degree inoculation of soil by fungi Trichoderma modifies process of phytoavailability of cadmium through roots and above ground parts of maize (Zea mays) and how it affects cadmium activity as damaging factor of photosynthetic apparatus of plants. Outline of vase experiment covered 5 objects (control without addition of cadmium and 4 objects with increasing amount of cadmium in amount from 10 to 80 mg.kg -1 d.m. soil), and within each object two variants: soil without (-T) and with (+T) addition of fungi of Trichoderma (+T) in shape of granulated preparation of Trianum-G in amount of 750 g.m -3 soil. Increasing amount of cadmium in surface caused decrease of harvest size of roots and above ground parts of maize, but inoculation of surface by Trichoderma fungi softened those changes. Amount of cadmium in plants was increasing promotionally to increasing amount of that metal in soil, but the presence of fungi of Trichoderma type caused decrease of phytoavailability cadmium by above ground parts of maize. Decrease parameters of chlorophyll fluorescence F0, FM, Fv, Fv/FM Fv/F0 showed lack of disturbances in photosynthetic apparatus of maize despite decrease the amount of chlorophyll in leaves under the influence of inserted cadmium doses to soil. I  10  10  II  20  20  III  40  40  IV  80  80 During vegetation plants were watered by distilled water, maintaining soil humidity during first phase of experiment on level of 40%, and next on 50% of capillary water capacity. Disturbances in the process of photosynthesis were monitored through fluorescence measurement and content of chlorophyll (fluorometer IMAGING-PAM Walz company).
The following parameters were measured: F0-fluorescence zero of objects adapted to darkness, FM -maximal fluorescence, FV -fluorescence changeable, FV/F0 -maximal effectiveness of water fission after donor side PSII and FV/FMmaximal photochemical effectiveness of PSII. After finishing potted experiment plant material was dried in temperature of 75 o C, majority of harvest and cadmium amount in both roots and above ground parts were marked with application of spectrophotometer of atomic absorption ASA (Hitachi Z-2000). Roots and above ground parts were analyzed separately. The significant differences between the treatments were analyzed by analysis of variance (ANOVA) and Tukey's test at p< 0.05 by using the Statistica program, version 10.
RESULTS AND DISCUSSION
Obtained results of maize yield indicate negative influence of cadmium in soil on majority of yield of growing plants without application of fungi of the genus Trichoderma (Figure 1 ). ] growing on soil with significant cadmium concentration without addition (-T) and with addition (+T) fungi of the genus of Trichoderma Different letters show significant difference (p< 0.05).
Yield of roots was in difference between 0.51-1.08 g.pot -1 (variant -T) and 0.57 -1.09 g.pot -1 (variant +T). Improvement of size of root harvest of growing plants can be seen in presence of Trichoderma on soil of second and third pollution level in comparison with analogical but without protective role of fungus. Yield of above ground parts of maize was at interval from 2.36 -12.65 g.pot -1 (variant -T) and 4.64 -9.47 g.pot -1 (variant +T). Inoculation of soil with fungi of the genus of Trichoderma caused growth of yield on soils with second, third and fourth level of cadmium pollution. Cadmium application to soil had an influence on significant growth of content of that metal in plants (Figure 2) . In roots of plants, growing without Trichoderma in surface the amount of cadmium was at interval between 1.02-539.38 µg•g Addition of fungi of the genus Trichoderma to soil did not have an influence on amount of chlorophyll in leaves of maize significiantly. (Table 3) . Ti took bigger values for plants growing with participation of fungi of the genus Trichoderma in comparison to the rest. Values of Ti>1 were stated in case of roots of plants, growing on soil with addition of Trichoderma on second and third level of cadmium pollution. The others objects values Ti<1, which indicates, that in this case cadmium was a factor, which limited growth of plants, and its action was in small degree eased by addition of fungi of the genus Trichoderma. Table 3 Index tolerance of maize cultivated on soil with increasing cadmium concentration (I-IV) without addition (-T) and with addition (+T) fungi of the genus Trichoderma   Treatment  I  II  III  IV  I  II  III  IV  Ti -roots  Ti -above ground (Table 5) . In other words, as the amount of cadmium in soil increases, the value of beginning, maximal and changeable fluorescence decreases. Also the amount of chlorophyll in leaves decreases. Addition to soil fungi of Trichoderma type weakened that relation and it caused change of its mark (besides values of SPAD).
Table 5
Simple correlation coefficients (r) between the amount of cadmium in soil and individual fluorescence parameters and chlorophyll amount in above ground parts of maize cultivated on soil without addition (-T) and with addition (+T) fungi of the genus Trichoderma ) caused decrease in yield size of both roots and above ground parts of maize. Addition of fungi of the genus Trichoderma to soil softened negative cadmium influence on yield of maize. 2. The amount of cadmium in roots and above ground parts of maize increased with growth of that metal in surface both in soils with and without addition of fungi of the genus Trichoderma. Significantly higher cadmium amounts accumulated in roots than in above ground parts. 3. Inoculation of soil by fungi of the genus Trichoderma had an influence on reduction of cadmium phytoavailbility by above ground parts of maize. 4. Values parameters of chlorophyll fluorescence F0, FM, Fv, Fv/FM, Fv/F0 indicate on lack of disturbances in photosynthetic apparatus of maize under the influence of cadmium doses in soil. 5. Inserting cadmium dose to soil caused decrease in amount of chlorophyll in maize leaves, whereas the presence of fungi of the genus Trichoderma did not have any influence on those changes.
